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This invention relates to a novel phatmj lC eufj iai comrjosirirm 

treatment^ thereto. j \ ^ ° f 

*P«W« *e invention to novo! foLlions of polioses, such as dextrifl 
to the use of such matei «* compositioil3 . ^ ta ^ ^ 

^^^"deficiicvfus tvpei <H^l)an d related vLs 
and other sexually transmitted diseases ^TdL 



15 



20 



25 



* Wn that son* abated polvLchJrides have anti-HIV activity; see for 
example, European Patent Specification^. 0 240 09*. This specification discloses 
h^s^onso^^ 
molecular weight i 

* i* to™ dexMu ^a,, ^ LJ^ ^ ^ patea( 

eotOipae™ « ™^ ^ se]Med ' 

^ — 5 15, end p^J b J. ^ 8 ^ l2 Jf 
molecule, oontamiiig between abgut 1.5 imrf i . 

"° ""S^"" *-*" * - «y *™ »f Wn sulpha ^ 

<* *"+ 4d glucose Ueifc be 

International Patent Application No 
sulphates as antiHTV-l agents, 



O 22/04904 describes the use of dextrin 
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Administration of dextrin sulphate to p|tient£ may reduce the viral load of HTV-1 fa 
AIDS patients, or prevent the transtoissf < 
and other STDs in patients in general. 



hrthe contract of HIV, it is thought 
binding of the drug to a cell surface 
macrophages to block viral entry, (ii) 
from tissue macrophages, which then 
macrophages by binding to the cherrxo; 
for the virus), and (iii) an intracellular 



on of the HIV-1 virus and/or related viruses 



thai; three 



protein 



different mechanisms may operate: (i) 
on lymphocytes and monocyte derived 
ikdtidjng the release of MEP-lct and MlP-lp 
viral entry into CD4+ T lymphocytes and 
i]4&e ttceptor CCR-5 (the cellular co-receptor 
;har ism ifc tissue macrophages. 



Syndromes & Human Retrovirology 14 



fi has also been known for some time that dex trin sulphate gel is potentially usefiU as 
an intravaginal viruoide (Stafford et ih, 1997. J. Acquired Immune Deficiency 

213-218). The term "microbicide" is now 



15 preferred bnt is synonymous with viruoide ai(d vaginal microbicide (McConnack et 
al„ 200L British Medical J. 322: 41<Mll*X 



caused 



The treatment, alleviation or prevention of 
disease, providing the STD is not oie 
adbtninistration of dextrin sulphate 1$ uovl deschbed 
apphcation GB 0130756.0. 



ransmission of a sexually transmitted 
by HIV, employing the topical 
in our as yet unpublished pending 



imp rove the shelf life of such polyglucose 



Furthermore, it has long been desired fa 
fbtmulatiotts. However, the microbiolog ical status of the product must therefore take 
into account the site of administration, [e.g. for topically administered polyglucose 
formulations, fixe physiology Of the vagii ia, fiJr example, the product must especially 
be non-sensitisiug to the site of administration. This is especially applicable for 
intravaginal application. 



The healthy vagina is maintained at lowlpHbly 
bacteria (lactobacillus 6p) which metaba ise 



the symbiotic presence of lactic acid 
secreted glycogen producing lactic acid. 



2 
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This maint a ins the vagina between pHf3.S 
harmless microflora, the vagina is able 
harmful bacteria. Therefore, there is a Le6d 
the product during manufacture and dj 
5 bacteria, yeasts and moulds. 



10 



20 



imdpH4.5. At ttas pH and with this 
exc tude the invasion a»d infection of other 
for a formulation desig&ed to maintain 
Jtribijtion essentially free of gram negative 



Thus, a preservative system would be Ljui^d to be broad spectrum with activity 
a gains t a wide range of bacteria and fungi sac 
of disrupting the healthy Vaginal microflora* 
ensure it does not present the vagipa v ith a 

capable of disrupting the healthy vaginal n*c joflora but winch at the same time does 
preserve the formulation per $e. 



wotild avoid or mitigate the possibility 
Such a formulation must be tailored to 
product related microbiological insult 



Wfc have surprisingly found a group o i non sensitising bacteriostatic agents which 
15 achieve the present invention. Scrbic acid an^/or potassium sorbate are 
conventionally used as preservatives foJ the j rotection of foodstufls. We have now 
found that this group of preservativis net only acts to preserve polygtorcse 
compositions as hereinbefore described out \ 
microflora. 



Thus according to the invention 
comprising a glucose polymer or a mix 
thereof, and a non-sensitising bacterio 



alko does not affect, for example, vaginal 



provide a pharmaceutical composition 
of glucose polymers and, optionally, salts 
ic agent. 



is non- 



25 By the term non-sensitising we particula fly mean a bacteriostatic agent which : 

sensitising when applied topically, e>g> wlJen applied, inter alia inttavaginally, 
rectally or to the penis, 

EreferentiaUy, the bacteriostatic agent JhoulA be one which is effective against a 
30 variety of agents, including, but not limited t>, bacteria, Gram positive bacteria 
and/or Gram negative bacteria; ysasts anl/or moulds. 



3 
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In a preferred embodiment of the mve^tiou 



possesses both preservative aad bacterid**! e.g. antfcnicrobial, properties. Whilst 



a variety of such a bacteriostatic agents may 
5 acid (2,4-hexadienoic acid), or a salt thereof 



the bacteriostatic agent is one which 



>e used, a preferred such agent is sorbic 



A preferred salt is an M metal salt, «* a Lium Or potassium salt, or an alkaline 
earth metal salt, e.g. calcium. When the sortie acid is a 5a Jt, ra especial* preferred 



salt is thepotassium salt It is within me-scopja of the present invention to inclnde me 
10 use of mixtures of salts and/or a mixture of i 
salt and sorbic acid. 



15 



When the bacteriostatic agent is sorbic acid it may be present in a variety of isomeric 
forms. However, the trans-trans form Ofsoibi: acid is most preferred. 



the composition of the invention may 



20 



The amount of bacteriostatic agent present it 

vary, depending upon, inter alio, the Ievel of poIvmfer pr&seQt? ^ 

Generally, the amount of bacteriostatic agent Aresent may be from 0.01 to I 0% w/w 
preferably from 0.01 to 0.5 % w/w, morapre^ly from 0.05 to 0.2% w/w and most' 
preferably 0.1% w/w. 



sorbic acid salt such as, the potassium 



also vary, depending upon, inter alia, 
Thus the composition as hereinbefore 



25 



30 



The amount of glucose polymer present; may 
the nature of the polyglucose or polyglucpses. 

described may comprise, for example, an aouious composition compriainJatTeZT 
ug/tal, preferably from 1 ^g/ml to 10 s ^gfaj, more p Kferab i y ^ 500 ^ to 1<jS 
mm, most preferably 1 x 10 4 M g/ml (a 1% i r/y solution), 2 x 10* p^nl (a 2% w/v 
solution) ot 4 x 10 4 ug/ml (a 4% w/v sblutil) of polyglucose and optionally salts 
thereof The composition may especially ^jprise 10 * ug/ml or 4 x 10 4 ^ rf 
polyglucose and optionally salts thereof 
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firom 2 to 5 mL 



A*** -V convey ^ ^ ^ 

*"->*--- or amixtUM of ^ ^ 

^ pol^ — * European Patent Applications ^ Q U5 ' " 
0 153 164. Glucose poIyffiBts whic , ^ y ^ ^ ^ 

^ ^ P-f^ glucose poller used J the Composition „ ^ 
15 S am wiffna fte scope of the aforementioned dlfmirion. - 



Dextrin is a mixture of polymers of glucose 
in one or more of the 2, 3 and 



aid 



20 



I the glucose units may be substituted 
> groups. 



•eation may have up to two sulphate 
sulphates are those having about 1 or 

r 



25 



A dextrin sulphate of use in the present 
groups per glucose unit and preferred dextrin 

»—« 0.5 »d 1.5. prefer^ v to , 2 UZZZ^TT**"* " 

. . , f «* *-4, lor example 1,1, sulphate groups per 

S*™ More preferably, the glucose pofemer is the 2- or o^ 

Ml y^ lTo % . 
M«™* ft. Wtioo of a* fc^ my ^ one or more 

^^^^^ ^ ™ 
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20 



The amount of buffering agent may vary 
preferably 0.05 to 0.5% wAv, most preferably |o, 



\wA tuay be from 0.01 to 1.0% w/w, 
1% w/w, 



We have also found that dextrin 3-sulphates have relatively poor activity against HTV 
and other sexually transmitted diseases (STDs) by comparison Tvith dextrin 2- and 6^ 
sulphates, Hereinafter, any reference to activity against STDs shall include activity 
against HIV. It follows that for a given sulphate content the activity of a dfistorin 
sulphate against STDs is inversely related to the proportion of 3-snlphatiorL Under 
most reaction conditions the 3-OH group of d\& glucose residue in a dextrin has been 
found to be less reactive than the 2-OH ani 6-OH groups. Therefore, enhanced 
activity against STDs per sulphate group can be achieved by keeping the degree of 
sulphattcm relatively j 0Wj thereby reducing the extent of 3-sulphation. 



However, in selecting a particular sulpbafced dbrtrin as an anti STD agent conflicting 
15 factors are encountered. Thus, generally $peal iagi- 



For a given sulphate content:- 

(a) the toxicity increases 

(b) the anti-STD activity increases 



2. 



and 



With increasing molecular weight 



Per a given molecular weight;- 

(a) the toxicity racfreases withi increasing sulphate content, and 

(b) the anti-STD activity increases with increasing sulphate content 



25 It has seemed that dextrin sulphates might in 
agents because satisfactory anti-STD activiiy 
unacceptable toxicity, either because the' molecular 
the sulphate content was too high. 



30 By restdctibtig the degree of substitution to a 



makes it possible to produce a dextrin sulphate having adequate anti-STD activity 



fpctbe unusable in. practice as anti-STD 
appeared to go hand-in-hand with 
weight was too high or because 



maximum of 2 the present invention 
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"hue keeping toxicity within acceptable ft*,. With a relatively low degree of 
^ <> f 3-sulphation can be kept low, so that the toxicity 

tmported into the dextrin sulphate by 3*ubs ituiion is avoided. If a dextrin is ftOly 
substituted, i.e. to give the 2,3,6-sulphate, cne-third of the sulphate groups are 3- 
sutehata groups, which give rise to additional toxicity out of all proportion to the- 
extent * which they enhance the auti-STD activity. The extent to which 3-sulphation 
occurs when the degree of substitution is kept below 2 varies with the nature of the 
aulphanon process, but is nonnaDy substantially less than that of 2-sufchation or 6- 
sriphahon. An examination of the n^r. spectrum of a dextrin sulphate gives a 
sufficient indication of this for practical purp 3S es. The total sulphate content can of 
course be evaluated by conventional anaiynci methods, normally by determining the 
sulphur content 



15 



use in this invention may vary over a 



20 



25 



30 



The molecular weight of dextrin sulphate of 

— -»-«*«wu uxojr v«a±y over 2L 

wrde range. By way of example, dexttte sulphate of use in the present invention may 
have a weight average molecular weight of fiW 15,000 to 25,000 as determined on 
the dextrin used to prepare the dextrin Mpnate. The technique used to determine 
molecular weight of the dextrin is high-press ne liquid chromatography, particularly 
gel permeation chromatography techniques ( using chromatographic columns 
calibrated with dextran standards, as d^gnJted by Alsop et ah J Chromatography 
246, 227-240 C19S2); and/or other techniques known/*™. 

De*tri» sulphate can bo prepared by firsthydxolysing starch to produce dextrin which 
may then be suited to produce dfcrfriA sulphate. For example, use of a 
tnmethylamine/sulphur irioxide complex n aqueous alkaline medium gives 
predommanay the 2-sulphate. Treatment of dextrin with cyclamic acid m 
dmiemvlformamide gives the 6-sulphato. The 3-sulphate may be made by first 
acetylanng dextrin, then sutohating it with temethylatume/su^hur trioxide complex 
m dunethylformamide and finally remoymg the acetyl groups *ith aqueous sodium 
hydroxide. 



7 
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It is preferred to Use dextrin sulphate 5n winch there is a low proportion of low 
molecular weight material. As has been ] neniioned above, dextrin is made by 
hydrolysis of starch, typically by treatment c f Various starches with dilute acids or 
■with hydrolytic enzyme. Such methods piodi ice glucose polymers with a wide range 
of polymerisation. The degree of polymferisat ion (DJP.) varies from' one or two up to 
comparatively high numbers. The direct hydrolysis product of Starch might contain 
up to 60% by weight of material having a DJ». less than 12. m a preferred aspect of 
the present invention, the dextrin derivative 

■ 

glucose polymers of D.P. greater than 12. Preferably, the dextrin derivative contains 
at least 50% by weight of glucose polymers oi D.P. greater than 12. 



More preferably, the dextrin derivative c 
polymers having a IXP. less than 12. 
less than 5% by weight of glucose polymfers 
derivatives are prepared from dextrin which 
with a low DJp. KtiQwn fractionation 
precipitation and membrane B&etxoxfotiOn. 



contains 



Mdst preferably, 



having 



A method of preparing a glucose polymer 
20 2154469. This mixtore has a weight 

contains 91.9% of polymers having a degree 
7,9% of polymers having a 



average 



i degree of polymeri safion 



less than 10% by weight of glucose 
; the dextrin derivative contains 
a DP. less than 12. Such dextrin 
been fiactionated to remove dextrin 
may be used, including solvent 



mixture 



is described in Example 2 of GB 
molecular weight Of 23 fl 700 and 
of polymerisation greater tfcan 12 and 
from 2 to 10. 



»1$ also preferred that the dextrin derivative 
25 molecular weight More preferably, tie 

material with a high molecular weight. Mjore 
contains little or no material with a 



dextrin 



t molecular weight 



contains little or no material with a high 
derivative contains little or no 
preferably, the dextrin derivative 
greater than 40,000, 



Dextrin sulphate is a particularly effective a^ent against HTV-I and related viruses 
30 and other StDs. Although the mechanism of its action is not understood* it may be 
that dextrin sulphate acts to block the atfcfcton ait of the virus to cells. It appears that 
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***** of its particular somewhat gtobnlsr Lta^ ^ 

» CM. of relatively close* pacied ^ ^ ^ ^ 

* W ™ SlKl «««■-*» of Lenin snlptafc appears to allow ft. 

n^tobeeftcnve against HTVM an* viruses end other STOs , even wift 

arete^y^degreeofsolphation. ft J , ^ „ ^ ^ 

one sulphate group par glucose unit, or ea4n lower, is found to be effective at 
r^vely tow condone. Tbia baa «be aLrfag, mrt the amount of sulphaticn 
™ b o^Pt to such a low level as to avoid the side eftcte and toxicity which migm 
omerwiseoe experienced wifhhigblysulphatett materials. 



in the treatment of HIV-1 and related 



The invention also provides an agent for use 
15 vuuses and other STOs, the agent being dexk sujphate wJnch contains at most 2 
achate groups per jocose nnil and oonttna it least 50% of polymers of a degreeof 
polymerisation greater than 12. 



20 



According to a further feature of toe invention 
the treatment, alleviation or prevention Off HTV 
sexuaUy transmitted diseases which eototprises 
aqueous gel. 



we provide a composition for use in 
' , e.g. HIV-1, or a related virus or other 
desjctrin sulphates iu gel form. e.g. an 



25 



administered in a variety of ways 



30 



The composition of the invention may be 

y - a velvety 01 ways 

dependutg, W alia, upon ^ of J. dkorter ^ ^ ^ 

composition Can be administered eatery (mcMng oreMy), be, preftraMy is 
aJnunrstered parental*,, for instance, tabsvloualy, taunperitoneaUy or topicaJ] „ 
However, adntinistiation topically is prefer*, e.g. ^vaginally, rectoHy „ f to mo 
penis* 

M<>s. P refcn*ly m e composition ^ mventilnt^ybeadmimstered tab*vagmally. 
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Further, the invention provides a coniposi ion comprising the above-mentioned 
cotapositio^, together with an inert carrier or < iluent. 



It is within the scopfe of this ioveotioa jfor 
powder form such, that the powder may be 
diluent to foitn a gel. However, preferably 1& e 
of a gel, e,g, an. aqueous gel. 



10 When the dextrin sulphate is made up i& to a 



1 le dextrin sulphates to be provided m 
aiimbced with an appropriate solvent or 
Composition is presented in the fbnn 



gel it maybe administered directly to 



the vagina, rectum or penis. Alternatively, the dextrin sulphate gel may be 
administered using conventionally known prophylactic devices. A preferred 
prophylactic device is a conventionally kkowi condom, e.g. a COndom which maybe 
coated, either internally or externally with, a de xtrm sulphate geL 

The bacteriostatic agent used in the cosmpositi m of the invention may be effective at 
a variety of pHs. However, preferably, th€ bacteriostatic agent is one which is 
effective at a low pH, for example, vaginal p! 3, that is, as hereinbefore described, a 
pH of 3£ to 4-5. Tims, the use of a baicterii >static agent effective at sucb a pH is 
especially advantageous for use in an intravagj aally adminxstered geL 

Thus according to a further aspect of the iaveetioa we provide a method of treatment 



or alleviation of HIV-1 or a related vinns or 
comprises the administration of a composition 



a serially transmitted disease which 
as berembefore described 



Thns we especially provide a method whibh cc mprises the topical administration Of * 
composition of the invention. Most preferably the topical administration will include 
administration in, around or on the gejSutatti, the genito urinary tract and/or the 
rectum. Thus, the method of the invention may comprise intavagmal administration 
of dextrin sulphate, penile administration or xe >tai administration of a composition of 
die invention. 



10 
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We especially provide a method which 



. - M^uumou aJJLLuj O 

^ »- — d of *e fcv*^ 

alleviation or prevention of sexually 



particularly advantageous in the treatment, 
5 transmitted HIV-1 and/or related viroses. 



comprises fee adrrnnistratiou of a 



The method of the invention is partioulaEly 
or prevention of sexually transmitted diseases 



advantageous in the treatment, alleviation 



10 



15 



However, the method of the invention may 
STD or combination of STDs. Thus, the 
loaotvn STD, such as a viral disease, a 
However, specific STDs which may he 
genital herpes, genital warts, gonorrhoea, _ 
When the invention comprises the treatment . 
ma* be manifested as the treatment, aUeviatioi . 



STD 
bac terial 
njentuned 
syjchili 



comprise the treatment of any known 
may comprise any conventionally 
disease or a protozoal disease, 
are bacterial vaginosis, cManrydia, 
is and trichomoniasis and Candida. 
alleviation or prevention of HPV, this 
or prevention of genital warts. 



20 



25 



2*-* <* -fattfa septate used ia fiJ of fc 

Wr tan no wu * iflV-M, U p^,, , * l0 . ^ 1H 
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We further provide the use of dextrin suflphat 
for the treatment, alleviation or prevention 
sOTaally transmitted disease, 



tss in the m a n ufa cture of a composition 
of H3Y-1 or a related virus or other 



5 The method of the invention is advantageous 
has little or no spermicidal activity, whilst sill 
activity, 



The following examples illustrate methods for 



in that, inter alia, the dextrin sulphate 
possessing the desired microbicidal 



the preparation of dextrin sulphate: 



Example 2 of GB 2,154,469 in 
heated until dissolved, then cooled to 



Example 1 

Preparation of dextrin 3-&uIphate 
1&2 of the aforementioned dextrin, of 
dimethylfannamide (150ml) was stirred! and 
ambient temperature. Acetic anhydride (23ei1, 0.24 mole) was added slowly with 
storing. A transient precipitation ocaxded w aeu this had redissolved, triethylanrine 
<25mL, 0.18 mole) was added and the mtartur 3 stared for 2 days. The solution was 
then poured in a thin stream with sttrrihg ii to water (700ml), the pdtecipitate was 
filtered off, washed with water and dried to gii re 23g of white powder. 

The acetylated dextrin (12.3g) in dimethy f oxmarrride (75ml) was stirred until 
dissolved then trimethylamine sulphur frioxiie complex (15g) was added and the 
mixture was stored at ambient temperature overnight Farther trimethylainme 
sulphur taoxide comply (15g) was added aid the mixture was stirred at ambient 
temperature overnight. Further trimethyiknin ? sulphur trioxide (lOg) was added and 
the mixture heated at 60C for 3 hoitts. The solution was cooled and poured into 
acetone (500ml) to give a sticky residub. The supernatant was decanted and the 
residue kneaded with fresh acetone (50ml) and then the supernatant decanted. The 
residue was dissolved in water (150ml) and the remaining acetone stripped off under 
vacuum. A solution of NaOH (Sg) in water (1 0ml) was added giving trimethylamine 
gas. The strongly basic solution wa$ stated for 2 h, dialysed against water for 4 dayB 



12 



and fieeze dried, to give lOig. The IR 



(1750ml) and NaOH (lg) in water added and the mixture stilted 3 h at ambient 



spectrum showed peaks for acetate 



etbanol (300ml), the supernatant was 
fresh ethanol (150ml) to give a solid. 



10 



15 



temperature. The solution was poured- into 
decanted and the sticky residue beaded witf 

Ita^waaffltetedoffiwaahed^tom^,^^,^^^^ ^ 
powder waa diaaolved in water (200tel) and deenWsing ehrood ( 5 g) added. Tie 
solution waa warmed men filtered twice ard fieeze-drted to give 7. 2 g, aufchate. 

Example 2 

Preparation of dextrin 6-s*Up]fcate 

I0g of toe eame dextiin aa in Example 1 in d^emjtam^ (100ml) waa heated 
andatirmdatTS-C. When the neadn had Ju diaaolved eyelamie acid (2230 was 
added and the reaction continued fcuil wWioI1 of NaOH (Jg fa wfflar 
and efcauo. (50ml) waa added and the mbrtU p 01m d into diem* emer (40Oml) 
The aoiid was filtered oft waahed with emer md * dried. The aolid waa diaaolved 



TO wafer (lOOml), sodium acetate (50g) added 



for 4 days then freeze dried to give 15.4g; sulphate 47.2%. 



20 



aad the solution dialysed against water 



25 



30 



Example 3 
Preparation of dextrin 2-sulphate 

40g of the eame dexhin aa in Example 1 mdttfffied water (UOmJ) were athred in , 
unrnd bottomed flaak a. 30-C. When * ditto had m diaaolved trinmmjfcmine 
aupburtrioxide pig) were added to mention, »e teaction mix waa atirred fcr 
ttarvyminntea. Sodium hydroxide (6ZSml @ 40% w/v) was added dropwiae to me 
potion mix over a period of one horn, The n^on mix waa then atimd for a 
mtmartwohouta and filtered undervaeuum. rheteaultentaotetionweamaWdfbr 
on.d^againat^w.nerandon.daya^.diamladwater. Xtie dtelyaed eolution 
waataeonc^ti^byevaporationat^neldpxeaauro. The concentrated aohmon 

oomnmed 30g of diaaolved aobda at 3S% wM ^. o^ aonds) aulphate 
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The products of Examples 1 9 2 and 3 ha\fe been identified as the 3-,6- and 2-sulphates 
^respectively by lamination of their mrur. spectra. 



The 13C runs, spectrum of the ori gtoal qlextdn 
assigned, by reference to standard compbund$ 
and 71.8, C2 tod C-S; 61.1, C-6. 



shows six lines. These can mostly be 
s, as: 100.3, 77.6, C-4; 73.9, C-3; 72.2 



The xhmx. spectra of both the 3- and 6-sulpl ates of glucose have been reported. (S. 
Honda, Y. Yula and K, T&Mtt, Caxbohydnte Research (1973) Volume 28, pages 
130 to 150) and compared to flie free sugars, 
cause 8.5 or 9.5 ppm dowofieid shift fbr C-3 
ppm upfield shift for 04, but little change foi 
downfield shift of 6 JZ ppm was observed for ( :~6 and upfield shifts of 1 ,7 ppm for C- 
5 and 0.3 ppm for C-4, wifh little change in ot ler positions. 



Ttos, 3-O-stilphation was observed to 
a 1.1 ppm tipfield shift for C-2 and U2 
other positions. For 6-Osulphation, a 



lie mux. spectrum of the product of Etfamp]e 1 shows a strong signal at 61,1 ppm, 
characteristic of unmodified C-6-OH. Prominent new signals have appeared at 82,2 
and 82.5 ppm. These are close to the chemic* A sidtft of 82.7 ppm reported for C-3 in 
D-gJucose-3-sulphate and are therefore assigned to dSHrtrin--3 -sulphate. This 
assignment is supported by the virtual disappearance of the signal at 77.6 ppm ia fifee 
original dextrin for C-4. Substitution at0-3 is expected to cause an upfield shift of 
the signal for C-4, taking it under the e^yelof e Of oHhet Signals. New peaks at 70.2 
and 70.S ppm are attributed to C-2 in a 3-sulphate by upfield shift from the original 
position at 72,2 or 71.8 ppm. The C-l Tegion Shows six closely spaced lines between 



25 100. 1 and 983 ppm slightly upfield from that 



it appears that the product ofEtfaoaple 1 is sulphated almost entirely in the 3-positEon, 



The n,m.r, spectrum of the product ofExampl 
61.1 ppm has greatly diminished and nevf pea: cs 
ppm, for C-6-O-sulpjhate (6.4 ppm downfield 



in the original dextrin. From this data 



s 2 shows that the original C-6 peak at 
have appeared at 67.5 ppm and 69.3 
shift) and for C-5 adjacent to 6-0 
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sulphate (2.5 or 2.9 upfield shift) respectively. 
Example 2 is substituted primarily in 



This data indicates that the product of 



the ^position, 



The noiu:. spectrum of toe product of faajple 3> in comparison with that of the 
5 ° ftgin31 dead ™ 1 > a maior signal for imsubstituted C-6-OH at 61.1 ppm, 

perturbed C-4 signal at 78.1 ppm, indicating free 3-OH and the major C-l signal 
moved upfield to 99.8 ppm fiom its original pUon at 100.3 ppm. From mis data it 
appears that the product of Example 3 is substituted primarily in the 2-posmon. 

10 Example 4 

Dextrin/Sorbic acid fornullation 

dextrin Sulphate 4.0% tv/w 
Carbopol 4.0% w/w 

Lactic add 0.1% w/w 

15 Sorbic acid 0.1% w/w 



20 



Example 5 

Dextrta/Sorbic acid formulation 

Dextrin Sulphate 4.0% w/w 
Carbopol 4.0% w/w 

Lactic acid 0. 1% w/w 

Sorbic acid 0,05% w/w 



25 



Example 6 
Efficacy Teste 



Preservative efficacy tests wetfc conducted 
Example 5. 



a sample 0 f the formulation of 
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Tabl* 


r 


Mean Count 


per ml 




Ohr 


7 days 




14 days 


21 days 


28 days 


C. albicans 


1.1x10° 


6.2x10* 




<s5 


<5 


<5 


A. niger 


6.4x10* 


<5 




<5 


<5 


<5 


P. aeruginosa 




<5 




<5 


<5 


<5 


S. aureus 


0x10° 


<5 




<5 


<5 


<5 


Rcoli 


9.0x10= 


<5 




<5 


<5 


<5 



Example 7 

5 Microbiological Specification ; 

The composition of Examples 4 and 5 hav 
microbiological specification. 



Total Aerobic Viable Count 
Absence of coagulase positive Staphylococcus 
Absence of Kcoli 

Absence of Pseudomonas aeruginosa 
Absence of Yeasts 



e he&x sfcovm to have the following 



SUretos 



<100ofuper 
in 20 grams 
in 20 grams 
in 20 grams 
in 20 grams 
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Claims 



1- A pharmaceutical composition 



glucose poly^ ^ op tioiia n y) ^ fo^f ^ 



compriW a gi UCOse polymer qj. a mixtare Qf 



5 agent 



a non-seasittsing bacteriostatic 



15 



2, A pharmaceutical composition according to claim 1 wherein the non- 
seasmsmg bacteriostatic agent is ncm-sensitiX wfce* applied topicalh, 

10 3. A pharmaceutical composition accotdiL to claim 2 wherein the bacteriostatic 
ag**t is sensitising when applied iutrhvagLaily, rectally or to the p^ 6( 

4- A pharmaceutical composition accord! * claim 1 wherein the bacteriostatic 
agent is one wmcmpossesses bothpteser^veLd antimicrobial properties, 

S A pharmaceutical composition according to claim 1 whemin the bacteriostatic 
**** is effective against Gram positive bacteria, Oram negative bacteria, 
3&<J/or moulds. ? 



20 6. A pharmaceutical composition i 
agent is sorbic acid, or a salt tliereo£ 

7 - A pharmaceutical composition 
alkali metal salt 



a^cJotding to claim 1 wherein the bacteriostatic 



according to claim 6 wherein the salt is aa 



A3 



8. A pharmaceutical composition 
salt is a potassium salt 



accordmg to claim 1 wherein the alkali 



A phwmaceutioal composition acfc 
30 alkaline earth metal $alfc. 



according to claim 6 wherein the salt 



is an 



t J. onn. mvj c i . z.t 



10. A pharmaceutical composition according to claim 9 wherein the salt is the 
calcium salt 



11, A pharmaceutical composition aec 
5 * or a salt thereof is the trans-trans form. 



according to claim 6 herein the sorbin acid, 



12. A pharmaceutical composition according 
agent may be present hx sax amount of from 0, 



10 13. A pharmaceutical composition] aco 
bacteriostatic ageftt is present in an amount 



15 



CI 



to claim 1 whereto the bacteriostatic 
to L0%w/w. 



ortWg to claim 12 wherein the 
of [from 0.01 to 0.5 % 



14. A pharmaceutical composition; acc ording to claim 13 wherein the 
bacteriostatic agent is present in an amount of from 0.05 to 0.2% w/w 

IS- A pharmaceutical composition' according to claim 14 wherein the 
bacteriostatic agent is present in to amount of 3.1% w/w. 



16. A pfcaamaeetttical composition according to claim 1 wherein the composition 
20 is buffered to vaginal pH, 



acco] 



17. A pharmaceutical composition 
composition is buffered to apH of from 318 to 



>rding to claim 16 wherein the 
14.5. 



25 18. A phaimacentical composition according to claim 16 wherein the buffering 



es. 



19. A phaunaceutical composition 
agent is lactic acid. 



30 



to claim 16 wherein the buffering 



IS 
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20. A pharmaceutical composition aecotrijing 
agent is present in an amount of from (U'to 1 , 



to claim 16 wherein the buffering 



21. A pharmaceutical composition according to claim 20 wherein the buffering 
5 agent is present in aa amount of fiom O.Op to 0.5% wAv. 



22. A pfoat»*aceutical composition aci 
agent is present in an amount of 0. 1% wAv. 



aborting to claim 21 whetfdn the buffering 



10 23. A pharmaceutical composition 
is in an aqueous gel &rm. 



^cording to claim 1 -wherein the composition 



24. A pharnqLaceutical composition according 
or a salt thereof is present in an amount of at 



15 



25, A pharmaceutical composition acteord ng 
polyglucose, or a salt thereof; is present in an 



to claim 24 characterised in (hat the 
: imount of from 1 jig/ml to ^jig/m!. 



26- A pharmaceutical composition 
20 polyglucose> or a salt thereof; is present ih an 



according to claim 25 wherein the 
imount of from 500 jxg/ml to 10 VgAnL 



27, A pharmaceutical composition 
polyglucose, or a salt thereof, is present in an 



25 28. A 



composition ac 



30 



polygfacose, or a salt thereof is present in an 

29. A pharmaceutical composition ac 
polyglucose, or a salt thereof, is present m an 



to claim 1 wherein the polygrucose, 
east 1 ng/ml 



aobording to claim 26 wherein the 
unoimt of l x lOVgfad, 



ording to claim 26 wherein the 
imount of 2 x 10* ng/iriL 



iordiog to claim 26 wherein the 
xmount of 4 x 10 4 ugAni. 



19 
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30. A pharmaceutical composition, acbordi ag 
is taadeup xa unit dosage fona compxisirig from 



; to claim 1 wherein the composition 
1 to 10 ml of the composition. 



31. A pharmaceutical composition! according to claim 30 -wherein the 
5 composition is made up in unit dosage form comprising from 2 to 5 ml of the 
composition. 



32. A pharmaceutical composition acco; 
polymer or mixture of glucose polymers, 
10 jfrom those polymers described in European 
0 153 164. 



* Sing to claim 1 whereixi the glucose 
and optionally salts thereof; are selected 
Patent Applications Nos, 0 115 991 and 



33. A pharmaceutical composition hccofding to claim 1 wherein the glucose 
polymer is a salt 

34. A pharmaceutical composition, according to claim 1 wherein the salt is an 
anionic salt. 



35. A phannaceutical composition 
20 polymers are dexftins, or salts thereof 



according to claim 1 wherein glucose 



36. A pharmaceutical composition kccoxjding to claim 34 wherein fixe salt is a 
sulphate. 

25 37. A phtonaceutical composition 'according to claim 3<5 wherein the glucose 
polymer is a dextrin sulphate* 



38. A pharmaceutical composition a 
sulphate contains at mfcsttwo sulphate 



ccording 



group 5 per 



20 



to claim 37 wherein the dextrin 
unit 
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39. A pharmaceutical composition 
sulphate has between 0.5 and 1.5 



porting to claim 3« wherem the dextrin 
Stflphaie groi p& per unit 



40. A pharmaceutical composition ajccort ing to claim 39 wherein the dextrin 
5 sulphate has up to 1-2 sulphate groups per unit , 

4L A pharmaceutical composition accoring to claim 37 wherein the glucose 



units of the dextrin are substituted bx one oi 
sulphate groups. 



10 



more of the 2, 3 and 6 positions by 



42. A pharmaceutical compositioii accord big to claim 40 wherein a substantial 
proportion of the sulphate groups are in tike 2-posrtion. 



43. A pharmaceutical composition abcorcing to clait& 42 wherein 
15 70% of the sulphate groups are in the 2-p6$itic a. 



greater than 



44. 



greater than 90% of the sulphate groups ate in the 



20 45. A pharmaceutical compo sition 
sulphate groups are in the 2-position. 



25 



! to claim 43 wherein more preferably 
► 2-position. 



according to claim 44 wherein 94% of the 



46, A pharmaceutical composition according to claim 1 wherein up to 60% by 
weight of the glucose polymer has aDJP.'less han 12. 

47. A pharmaceutical composition atacortmg to claim 46 wherein the glucose 
polymer contains at least 50% by weight of ghlcose polymers of D.P. greater man 12. 



48. A pharmaceutical composition according to claim 47 wherein the glucose 
30 polymer contains less than 10% by weight of glucose polymers having a DJ?. less 
man 12. 



•21 
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49. A pharmaceutical composition according to claim 48 wherein the glucose 
polymer contains less that* 5% by weight of glucose polymers having aDJ. less than 



12. 



50. A pharmaceutical composition acomHng to claim 1 wherein the glucose 
polymer contains little or no material wth a high molecular weight 



51. A pharmaceutical composition' according to claim 50 wherein the gtucoi 



10 polymer contains little or no material with a 



molecular Weight greater than 40,000. 



52. A pharmaceutical con^posittoij. ac& 
which contains at most 2 sulphate groups 
of polymers of a 



OX fii&g to claim 1 wherein dextrin sulphate 
per glucose unit and contains at least 50% 
12. 



15 



i degree of polymerisation greater than 



53. A pharmaceutical composition afccon ling to claim 1 in gel form 

54. A pharmaceutical composition: According to claim 53 wherein the gel is 
administered in a prophylactic device. 



20 



55. A pharmaceutical composition 
prophylactic device is a condom. 



3 SB 



according to claim 54 wherein the 



56. A pharmaceutical composition, 
25 Comprises an inert carrier or diluent, 

57. A pharmaceutical composition 
is in powder form. 



accoriingto claim 1 wherein the composition 



according to claim I wherein the composition 
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58. A pharmaceutical composition according 
is an agent for use in the treatment of HTV 
transmitted diseases. 



mg to claim 1 wherein the composition 
1 and related viruses or other se?oially 



5 59. A phannaceutical composition accox&ng 
is adapted to be administered enterally (Sncli 



10 



60. A phaimaceutical compositidn 
composittoa is adapted to be administered 

61. A pharmacentical composition 
composition is adapted to be adminisi 



mg to claim 1 wherein the composition 
orally) or parentally: 



ascordixig to claim 59 wherfcifc the 
psrentally. 

according to claim 60 wherein the 



itered topically 



62. A pharmaceutical composition • according 
15 actoiwatation comprises administration in, 
urinary tact and/or the rectum- 



63. A phamiaceutical compositidn 
administration comprises intravaginal 
20 administration. 



to claim 61 wherein the topical 
around or on the genitalia, the genito 



aeci 



warding to claim 62 wherein the 
ad^tojistration, penile administration ox rectal 



25 



64. A pharmaceutical composition ajcordmg to claim 62 wherein fee 
administration comprises administiatioij of a composition of the invention in, arouad 
or on the genitalia, fee genito urinary tapt an i/or the rectum. 

65. A pharmaceutical composition according to claim 62 wherein the 
administration comprises iatravagfoal adminiLtration. 



66. A method of treatment, aHeviatibn oi 
30 or other sexually transmitted diseases by 
accordi&g to claim 2, 



prevention of HTV-1 or a related virus 
the administration of a composition 
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67- A method according to claim 66 
administration. 



wherein the method comprises topical 



5 68, A method according to olaim 67 wh<ban the topical administration comprises 
administration in, around or on the genitalia, the gemto urinary tract arid/or the 
rectum. 



69. A method according to claim 68 wherein 
10 administration^ penile administration or rectal 



70. A method according to claim 
aticrinustration of a composition of the invention 
genito urfoary tract aad/br the rectum. 



15 



71. A method according to claim 6jS 
administration. 

72. A method according to claim 66 
20 or combination of STDs. 



the method comprises intravaginal 
administration. 



68 wherein the method comprises 
i# 5 around or on the genitalia, the 



wherein the #xe£hod comprises intravagtual 



which comprises the treatment of any STD 



25 



73. A method according to claim 72 
vaginosis, chlamydia, genital herpes, 
trichomoniasis, and Candida. 

74. A mfethod according to claim 66 whi 
ml of a fbnnulation comprising at least 500 



wherein 



the STD is one or more of bacterial 
genital warts, gonorrhoea, syphilis, 



75. A method according to claim 74 which 
30 ml of a formulation comprising &t least 500 



?h comprises administering from 1 to 10 
(. ig/ml of the composition- 



comprises administering from 2 to 5 
jJ^ml of the composition. 
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76. A me&od according to claim 66 whereto- toepolyghicose, or a salt thereof; 
present in an amount of at least 1 pg/mfl 



77. A method according to claim 76 
5 salt thereof, is present in an amount of from 



ciffflctetised fii that the polyglucose, or a 
[fg/ml to lO^g/ml. 



78. A method according to claim 77 % 
500ugtol to 10Vs/ml of the composition. 



10 79. A method according to claim 78 
ug/ml of the composition. 



80. 



is 



Mrein the fotmwation comprises from 



wherein me foxmulation comprises 1 x 10 4 



15 



A method according to claim 78 whereto the formulation comprises 2x10* 
ILgfmL of the composition. 

81. A method according to claim 7& wh^to the formulation comprises 4 x 10* 
M&'ml, 



82. A method according to claim 78 which 
20 10 ml of a composition. 

83. A method according to claim 82 which 
5 ml of a composition. 



25 84. A method according to claim 66 



composition according iinme<uately before or Portly before sexual activity. 



comprises administration of from 1 to 



comprises admimstration of from 2 to 



Wjbich comprises adnumsteiing a me 



85. The use of dextrin sulphates an the 
treatment, alleviation or prevention, of HTV 
30 transmitted diseases. 



25 



manufacture of a composition for the 
-1 ox a related virus or other sexually 
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nnuniuvii siv/i/unnu 



S6. The use of sorbie acid, or a salt'thsft 
for fhe treatment, alleviation or prevention 
sexually transmitted diseases. 



S7. A cotdqposStion^ method or use, subs 
reference to the accompanying description, 



itx the manufacture of a composition 
<£f mv-1 or a tested virus or other 



ttiaUy as hereinbefore described with 
les and drawings. 
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